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We formerly showed that human placenta contained strong antimutagenic factors working on radiation and chemically induced mutations in bacterial-3). We are actually examining, in several aspects, if these factors might have certain physiological functions in mammals or not. In this communication,
we report that our preparations made from the human placenta tissues greatly restore lethal injuries in X-ray-irradiated mice.
Three placenta specimens of healthy women were obtained from the Shimada Hospital (Mishima City). Each tissue was first washed with aqueous KC1 (0.15 M) solution, homogenized without any supplementation and centrifuged at 14,000 x g for 20 minutes. The supernantant was then treated with 20 µg/ml pronase at 37°C for 20 minutes, followed by dialysis overnight in distilled water. The dialysate was then heated in boiling water for 30 minutes to denature proteic constituents and centrifuged at 3000 x g for 20 minutes. The cellular supernatant solution in a total volume of 10 ml was loaded first on a column (2 x 20 cm) of Amberlite IR-120B resin and the column was eluted with 500 ml of distilled water. The solution was dried in vavuo at a room temperature in a rotary evapo rator. The residue was dissolved in 10 ml of distilled water. The elute was then loaded on a similar column (2 x 20 cm) of IRA-410 resin and eluted again with 500 ml of distilled water. The total elute solution was dried in vacuo at a room temperature in a rotary evaporator. The above deproteinized and demineralized residue was dissolved in 10 ml physiological saline (0.9%) and supplemented with 400 ug/ml cobaltous choloride (CoC12.6H20), since our chemical analysis of the antimutagenic factor of human placenta showed cobaltous .ions as a potent constituent') which itself is a potent antimutagen in bacteria'-'). The solution was filtered through Millipore membrance (0.45 µ of pore size) and stored at -80°C . Three placenta specimens showed very similar restorative effects on X-ray-irradiated mice. In this paper, results obtained with one specimen were described.
Male ICR mice of 6 weeks old were purchased from Japan Charles River Co. Ltd. and housed in cages kept for a week in an airconditioned room (22°C and 60% of relative humidity) with nutritional chow (Oriental Yeast Co., Ltd.) and taped water ad lib before radiation treatment. All mice were also kept similarly after irradiation.
Whole-body irradiation with X-ray was executed on 7 weeks old animals weighing 34 ± 0.1 g in a room kept at 20°C. A Toshiba KXC-18 X-ray generator (180 kV and 25 mA with 0.5 mm Cu + 0.5 mm Al filter) was used at a dose rate of 47.74 R/min which was calibrated with a Victoreen condenser R-meter model 570. Twenty mice were placed on a turning table and irradiated simul taneously and then divided into two groups, each 10 mice serving for the control or the experimental group. Unless mentioned, each mouse received by tail intra venous injection 0.05 ml physiological saline (in the control groups) or 0.05 ml placenta preparation (in the experimental groups) within 40 minutes after irradia tion for the first post-irradiation treatment. 1000 R;---900 R; ----800 R; ----700 R;
------600R; 500 R Dose-survival responses of X-irradiation of mice are shown in Fig. 1 . From this, the dose of X-ray killing 50% of mice in 30 days was shown to be 700 rads.
Effects of the placenta preparation on the survival time of irradiated mice are described in Table 1 . All the mice irradiated with 800 R or 1,000 R of X-ray of the control groups (with or without post-irradiation saline treatment) died in 21 24 days or in 10 14 days respectively, while all the mice that received the placenta preparation survived more than 200 days even after exposure to with 800 R or 1,000 R of X-ray. Results of one typical experiment (Exp. No. 3 of Table 1 ) are shown histographically in Fig. 2 .
Restorative effects of the placenta preparation were dependent on its ad ministration dose. It is shown in Fig. 3 that 0.01 ml of injection has already some significative effects prolonging the life span , of 1,000 R irradiated animals. The 0.03 ml dose showed further significative effects. The post-irradiation admin istration of 0.05 ml of the placenta preparation restored completely from X-ray lethalities. Fig. 2 . Effects of the human placenta extract on the survival of X-ray-irradiated mice. Each mouse in a group of 20 animals was received, by tail intravenous injection, 0.05 ml of the sample within 40 min after irradiation (800 R in Fig. 2a ; 1000 R in Fig. 2b ).
-----Mice irradiated and received injection of the placenta extract Mice irradiated and received injection of saline -Mice irradiated and not injected In the first experiments, all mice received the placenta preparation within 40 minutes after radiation exposure. It is shown in Table 2 that definitive restora tion effects were observed for injection up to 60 minutes after irradiation. The resorative effects were moderated if the placenta treatment was done 24 hours after radiation exposure of the mice.
The results of experiments on dose-survival responses shown in Fig. 1 indicate that the LD50 dose is about 700 R for the control mice. For the group of mice which were irradiated with 800 R or 1,000 R and treated with 0.03 ml of placenta extract, the results indicate as shown in Fig. 3 (a and b) that the LD50 is clearly bigger than 1,000 R. Therefore the dose-reduction factor (DRF) for the 0.03 ml treated mice is surely bigger than 1.4 and probably around 1.8 as shown in Fig. 4 . For the group receiving 0.05 ml of the placenta extract, since no le thality was observed at all in even 1,000 R irradiated mice, it is clear that the DRF may be far more than 2.0, though it is required to carry out experiments in future with doses higher than 1,000 R to obtain the exact DRF. Fig. 3 . Relationships between the dose of human placenta extract for injection and the survival of X-ray-irradiated mice. Each mouse in a group of 20 animals was received by tail intravenous injection, an indicated volume of the sample within 40 min after irradiation (800 R in Fig. 3a ; 1000 R in Fig. 3b ).
----0 .05 ml of the sample administrated ----0
. out'). It may be also possible that antimutagens might interfere with "DNA metabolisms" such as rejoining of DNA strand") in cells playing essential roles in the mice lethality. We formerly suggested that the placenta antimutagen might proof the SOS DNA repair in bacterial systems1-4) . In any way, we have to wait future studies to clarify these points. It is very interesting to compare our results with those of Takeda et al.
(1981)11) and Yonezawa et al. (1981) 12) who showed strong restorative effects of ginseng extract on X-ray-induced lethalities in JCL-ICR mice. These results have similar aspects to the ours as to post-irradiation restoration of mice le thalities by agents of natural sources. We are also examining if the ginseng extract works as an antimutagen in bacteria or not. 
